The Gorean snapper, Lutjanus goreensis is an important component of artisanal fisheries and trawl landings in the Gulf of Guinea. Despite its economic importance, there is a dearth of information on size structure and life history strategies of the species. Therefore, the objectives of this study were to provide baseline data on the life stages, exploitation status and habitat use for the species in Nigeria. Monthly samples were obtained from artisanal and trawl catches in Five Cowrie Creek and Lagos coastal waters between December 2008 and December 2010, respectively. Length-frequency distributions of the fishes caught were analysed to provide preliminary information on mean and modal lengths at capture and life -history strategies based on habitat use and estuarine-dependency for L. goreensis. A total of 822 specimens of L. goreensis were collected from Five Cowrie Creek while 377 specimens were collected from Lagos coastal waters. Total length varied between 7.90-34.90cm for creek samples and from 21.90-56.10cm for marine samples. Length-frequency histograms showed polymodal size distributions in creek and marine samples. Length-frequency distributions of L. goreensis showed a high abundance of juveniles (<20cm) and sub-adults (20-35cm) which accounted for 84.1% and 68.4% of creek and marine samples examined, respectively. For the creek samples, fish in modal length class of 13.00-13.99cm were the most exploited while in the marine samples, length classes of 29.00-30.99cm and 31.00-32.99cm constituted the most frequently exploited fishes. Increase in total lengths from the creek (mean±SD; 16.19±3.73cm) to the marine habitat samples (32.89±6.14cm) indicated ontogenetic shift in habitat use. Occurrence of a predominant juvenile population in Five Cowrie Creek by L. goreensis suggests estuarine-dependency and is indicative of a temporary juvenile habitat or a migratory corridor. In conclusion, data from the presently reported study and previous studies demonstrated that juvenile L. goreensis displays estuarine dependency and habitat flexibility. Hence, this underscores the importance of preserving estuarine environments as essential fish habitats to prevent overfishing. The study also concludes that the species is vulnerable to recruitment overfishing in the marine environment especially as a consequence of shrimping. Consequently, it advocates for ban on all fishing activities during peak spawning periods in breeding grounds and shrimp ground assemblage. Rev. Biol. Trop. 63 (1): 199-212. Epub 2015 March 01.
Lutjanidae popularly known as snappers comprises a large family of the order Perciformes, important in both tropical and subtropical waters. In the Gulf of Guinea, snappers occur as incidental catches in trawl landings and are important components of the local subsistence fisheries (Allen, 1985) . The Gorean snapper, Lutjanus goreensis (Valenciennes, 1830) is a medium to large and deep-bodied species of snappers (over 35cm) (Martinez-Andrade, 2003) common to 50cm but capable of attaining maximum total length of 80cm (Allen, 1985) . It belongs to the subthermocline Lutjanid community in the Gulf of Guinea constituting part of the coastal demersal fisheries (Longhurst, 1969) . Adults inhabit sandy, rocky or corally areas in the marine environment (Allen, 1985; Newman, 1995) while juveniles inhabit mangrove estuaries, creeks, coastal rivers and lower reaches of freshwater (Thys van den Audanaerde, 1966; Allen, 1985; Ezenwa, Alegbeleye, Anyanwu, & Uzukwu, 1990; Agboola, & Anetekhai, 2008) .
Population structure of fish depicted in length-frequency distribution provides useful information that can aid fisheries management. It is fundamental to understanding growth, reproduction and recruitment with changes in size as an early indicator of disturbance (Johnson, & Tamatamah, 2013) . Shifts in length composition of a fished population over time often reflect trends in the intensity of harvest and can be examined qualitatively to provide general and preliminary information on the dynamics of a stock (Heery, 2007) . Mean sizes of fish catch derived from length frequency distributions are also better indicators than catch rates for use in stock assessment because they change in a more predictable manner with abundance (Kell, Bonhommeau, & Fromentin, 2013) .
Spatial separation of size-classes of fish species suggests movement from one habitat to another with ontogeny (Cocheret de la Morinie`re, Pollux, Nagelkerken, & van der Velde, 2003) . Ontogenetic migrations have been inferred from spatial separation of sizeclasses in many fish species including lutjanids such as Lutjanus argentimaculatus (Sheaves, 1995) ; L. jocu (Moura, Francini-Filho, Chaves, Minte-Vera, & Lindeman, 2011) ; L. argentiventris (Aburto-Oropeva, Dominguez-Guerrero, Cota-Nieto, & Plomozo-Lugo, 2009 ); L. apodus and L. griseus (Hammerschlag-Peyer, Allgeier, & Layman, 2013) .
The concept of "estuarine dependence" acknowledges that fish use of estuarine and oceanic habitats is a continuum. An estuarinedependent species is defined as one in which estuaries, or similar habitats, are the principal environments for at least part of the life cycle and without which a viable population would cease to exist Able, 2005) .The concept of estuarine dependence is also often related to nurseries and it has so far been tested by comparing presence/absence of juvenile and adult fishes in estuaries versus offshore habitats (Cocheret de la Morinie`re, Pollux, .
Notwithstanding its economic importance, studies related to size structure, life-stages, habitat use, ontogenetic habitat shift and estuarine -dependency of L. goreensis in the estuarine and marine environments are either poorly documented or lacking. Globally, several species of shallow and deepwater snapper stocks are vulnerable to over-fishing with serious consequences for conservation and management (Grandcourt, Abdessalaam, & Franklin, 2006) . Though, exploitation status of the snapper species is suggested to be over-exploited in Nigerian coastal waters (Amiengheme, 1997 (Amiengheme, , 2001 , there is a dearth of information on the size structure of L. goreensis. Available data from previous studies of Fakoya, Abass, Owodeinde, Lawson, and Ojo (2010); Orhibhabor and Ogbeibu (2010) in estuarine habitats consist of low sample sizes.
Therefore, this study is unique in that it provides the first data on the life-stages, exploitation status and habitat use of the Gorean snapper, L. goreensis from comparative analysis of the length-frequency distributions in estuarine and marine environments, respectively. Thus, the objectives of this study are to give information on the mean and modal lengths at capture, to describe distinct life-stages viz-a-viz: juvenile, sub-adult and adult and lastly, to define life-history strategies based on habitat use and estuarine -dependency of L. goreensis.
MATERIALS AND METHODS

Study sites:
This study was carried out in Five Cowrie Creek and Lagos coastal waters, South-West, Nigeria as shown in Fig. 1 . Five Cowrie Creek is one of the numerous adjoining creeks to the Lagos Lagoon. It is connected to the Lagoon at two ends; the Lagos Habour which opens to the inshore (coastal) waters off Lagos and at the extreme of the Eastern part of Ikoyi, respectively. The creek has an approximate length of 7km and is located 6°26'24'' N -3°24'18'' E. It is deep, tidal and subjected to the same physical conditions which are regulated by rainfall and salinity variations as the harbour (Onyema, Nwankwo, & Oduleye, 2005 . Seawater enters into the creek through the Lagos Harbour end at high tide and at low tide; water is drained from the Eastern part of the Lagos Lagoon through the creek to the harbour en-route to the Atlantic Ocean (Nwankwo, Okedoyin, & Adesalu, 2012) . The shoreline of the creek has a brackish/fresh water swamp almost completely devoid of original mangrove vegetation except for occasional stands of Casuarina equisetifolia, Terminalia catappa and sparse occurrence of grasses Chromolaena odorata (Adekanmbi, & Ogundipe, 2009) .
The fishing grounds of Lagos coastal (inshore) waters extend approximately from 6°24'54'' N -3°23'06'' E covering the Nigerian-Benin Republic Border in the West to as far as Lekki in the East. To the North, it is bounded by Five Cowrie Creek and to the South by the Atlantic Ocean (Ediang, & Ediang, 2013) . Off the Lagos Coast, the continental shelf is relatively narrow about 15km and predominantly soft and muddy (Tobor, 1991) . Most demersal fish stocks off the Lagos Coast are concentrated in an area of about 1 800 km 2 which is located between the highwater mark on the shore and lower limit of the thermocline (Ssentongo, Ukpe, & Ajayi, 1986 ).
Fish sampling: Fish samples were purchased from licensed trawlers (cod-ends with stretch mesh size of 44mm and 76mm of shrimp and fish trawl nets, respectively operating in the marine coastal waters of Lagos. Artisanal fishermen using hook and line exclusively were the sources of fish samples from Five Cowrie Creek and also additional samples from marine coastal waters, respectively. Fish specimens were identified with the aid of taxonomic keys of Allen (1985) ; Fischer, Bianchi and Scott (1981) . Each fish sample was selected without bias on size, such that each fish size in the population had an equal chance of being selected. The samples were transported in a cooler packed with ice to the laboratory, where they were immediately analyzed fresh or frozen for later examination. In the laboratory, frozen specimens were sufficiently thawed and wiped to remove excess moisture.
Size-distributions, life-stages, lengths at capture and habitat use: Samples of L. goreensis from the creek and Lagos coastal waters were measured (total length, TL to the nearest 0.1cm) using the traditional fish measuring board and weighed (whole body weight to the nearest 0.1g) with an electronic balance (Mettler PM 400). Each fish specimen was cut open and sex determined by observing the gonads as there is no sexual dimorphism in this species. To minimize systematic error due to collection from commercial catches, data from all sampling dates which were assumed to be representative for the population were pooled together for size-frequency study. Data on total length were grouped using 1cm and 2cm total length intervals for creek and marine samples. For data analyses, percentage frequency of different size classes and total lengths were used for the length-frequency distribution. Length-frequency histograms were constructed to determine the size distributions of the sampled populations and then analyzed by sex and gear.
The life stages (adult, sub-adult and juvenile) of L. goreensis were determined based on total length. Juvenile and sub-adult life stages were based on size classes of L. argentiventris (Aburto-Oropeva et al., 2009) ; L. apodus and L. griseus (Hammerschlag-Peyer et al., 2013) as: small-sized or juveniles (<20cm); mediumsized or sub-adults (20-30cm). The large-sized or adult life-stage was estimated based on size at first sexual maturity which was defined as 43% of maximum length for shallow-water and continental snapper species (Grimes, 1987) . The maximum length for the species was based on a maximum total length of 80cm in the Gulf of Guinea for the species (Allen, 1985) . Hence, all fish less than 35cm but greater than 30cm were also included as sub-adults in this study. This size-class of >35cm corresponded to large-adults in L. peru (Reddy et al., 2013) .
Mean and modal lengths at capture were estimated for the species in the two habitats to assess exploitation status of the species. Length-frequency distributions of sampled fishes in the two habitats were used to infer habitat use. The species was considered to undergo possible ontogenetic habitat shifts based on mean total length. If the mean total length of a fish species from the marine habitat was significantly longer than that in the juvenile habitat (Student's t-test, p<0.05), then the species may exhibit ontogenetic habitat shift (Moura et al., 2011; Honda, Nakamura, Nakaoka, Uy, & Fortes, 2013) . Comparison of the presence/ absence of juvenile and adult fishes in juvenile versus marine habitats facilitated classification of estuarine-dependency in the species. The species was classified as estuarine-dependent if it was found offshore as adults and occurred as juveniles only in estuaries .
Data analyses were performed by IBM SPSS statistics version 20. The data on total lengths were analysed using descriptive statistics and expressed as mean ± standard deviation, mode and percentage. Student's t-test (α=0.05) was used to assess for significant differences in mean total lengths: (i) between creek and marine samples of Lutjanus goreensis and (ii) between trawl caught fish and artisanal caught fish.
RESULTS
Size-distributions and life-stages:
Information relating to size distributions and lifestages of creek and marine Gorean snapper, L. goreensis are given in Table 1 . A total of 822 specimens were sampled from the creek while 377 specimens were examined from the coastal waters. Total lengths of creek samples ranged from 7.90cm to 34.70cm and body weight ranged from 9.51g to 695.60g whereas composite ranges for marine samples varied between 21.90cm and 56.10cm total length and from 156g to 2 975g body weight. Juveniles were more prominent in the creek while sub-adults were predominant in the marine habitat. Fish length classes of creek samples were categorized into small-size group (84.1% of total sample) and medium-size group (15.9%) consisting the remaining samples. Fish with sizes ranging from 7.90-19.99cm and 20.00-34.99cm were believed to be juveniles and sub-adult members of the species, respectively.
In marine samples, fish length classes were categorised into medium-size and large-size groups. Fish less than 20cm were absent while sub-adults (68.4% of total sample) predominated over large fish (31.6%) and was subsequently referred to as adults.
Lengths at capture:
The length-frequency histograms showed polymodal distributions and percentage frequency of different size In creek samples modal class of 13.00-13.99cm with a frequency of 12.4% was the most exploited ( Fig. 2A) . Length classes of ≤9.00cm and 34.00-34.99cm with frequencies of 0.2% and 0.1% respectively, accounted for the least exploited fishes. Composite marine samples had a mean length of 32.89±6.14cm (Table 1) . Modal class of 29.00-30.99cm was the most exploited with a frequency of 15.1% followed closely by the length class of 31.00-32.99cm with a frequency of 14.9% (Fig. 2B) . Approximately, 58.1% of total sample was <33.00cm thus representing a majority of size classes fished below the modal class. Males (n=189) ranged from 21.90 to 56.10cm with a (Fig. 2B) . Analysis by gear revealed that the bulk of the captured fish came from the trawl fishery (n=321) and varied in length from 21.90 to 51.50cm (32.42±5.62cm), while fish from the artisanal fishery (n=56) varied from 24.40 to 56.10cm (35.54±8.08cm) ( Table 1 ). The Student's t-test indicated a significant difference in the mean total lengths of trawl caught fish and artisanal caught fish (p<0.05) with larger sizes occurring in the latter. Modal classes of 29.00-30.99cm and 31.00-32.99cm represented the most exploited fishes with equivalent frequencies of 15.0% by trawl fishery. In artisanal fishery, the modal class of 29.00-30.99cm with a frequency of 16.1% was the most exploited followed closely by the length class of 31.00-32.99cm with a frequency of 14.3% (Fig. 2C ).
Habitat use: Minimum sizes in the marine habitat (21.90cm) were always larger than minimum sizes in the estuarine habitat (7.90cm), indicating that the smallest individuals of the species occur only in the creek and not in the marine habitat. Similarly, maximum size in the marine habitat (56.10cm) was always larger than the maximum size in creek (34.90cm), indicating that the largest individuals occur only in the marine habitat.
Mean size of the fish was significantly higher in the marine habitat (32.89±6.14cm) than in the creek (16.19±3.73cm) (Student's t-test, p<0.5) showing clear ontogenetic shifts in habitat use by L. goreensis. The species also showed estuarine-dependence in its juvenile stage. Juvenile life-stage of the species (<20cm) was the most dominant (84.1% of total sample) in the creek and showed gradual movement over size range of 20-35cm to the marine habitat where the species occurred only as sub-adults and adults.
DISCUSSION
The largest size of the species from Five Cowrie Creek was much larger than the largest fish previously reported in other studies for Nigeria (Lawson, 2005; Orhihabor, & Ogbeibu, 2010; , Ghana ; Bamboung, Senegal (Faye, Le Loc'h, Thiaw, & Tito de Moraïs, 2012) and Gabon (Mamonekene et al., 2006) . Differences in size distributions of L. goreensis noted in the present study and previous studies is as a result of the larger sampling size collected in this study, differential gear selectivity -hook and line in this study against gillnet (stretched mesh size of 10-50mm) in Gabon (Mamonekene et al., 2006) ; pole seine net (stretched mesh size 5mm) in Ghana ; fishing pressure and lengths of sampling period. These factors, notably sampling size and gear selection, affected the size distributions of fish collected. Similarly, selectivity of the fishing gear used in collecting the specimens may be said to be biased particularly for fish above 8.00cm otherwise the absence of very small sizes can be ascribed to the absence of small size fishes less than 7.90cm in the creek.
The present study indicated that juveniles consisted of the most dominant life-stage in the creek while sub-adults predominated in the marine habitat. Creek samples were largely unsexed because of their small size and grossly undeveloped state of gonads. Previous studies classified L. goreensis from estuarine/brackishwater environments as juveniles (Lawson 2005; Orhihabor, & Ogbeibu, 2010 , in coastal wetlands systems of Ghana Okyere et al., 2011) and in Complex of Protected Areas of Gabon (Mamonekene et al., 2006) . Results of the present study include a sub-adult life-stage which constituted an insignificant percentage of the main creek population. Individuals in the sub-adult life-stage were either sexually inactive or immature individuals from macroscopic examination of gonads. In contrasts, previous works of Sheaves (1995) ; Riley (2002) and Martinez-Andrade (2003) did not recognize sub-adults but mentioned large snappers in estuaries as functional juveniles and sexually immature.
Analysis of mean, minimum and maximum total lengths by gear strongly implied that the trawl fishery selected smaller fish than artisanal fishery, though the modal lengths of the fish caught were similar. Few marine samples measured up to 50cm which is the size commonly encountered for the species in the Gulf of Guinea. The maximum size observed in this study from the marine habitat was also below the maximum total length of 80cm reported for the species in the region (Allen, 1985) . This implied that larger sizes above 50cm are becoming rare in commercial catches.
Appearance of adult sizes in trawl and artisanal catches suggested that the species probably moves to shallower waters near the coast where the fisheries occur. García-Contreras, Quiñónez-Velázquez, Morán-Angulo, & Valdez-Pineda (2009) observed a similar shoreward migration by the Amarillo snapper, L. argentiventris. A plausible reason for the onshore migration could be that in Nigerian waters, increase in fish catch is linked to the rainy season between March and October, thus also bringing more large-size fishes. Shoreward movement of the species could be to avoid disturbances caused by wind stress forcing in the open sea during the heavy rains as hypothesised for L. analis (Manjarrés-Martín-ez, Gutiérrez-Estrada, Mazenet-González, & Soriguer, 2010) . Heavy rains in Nigeria occur between May and September, often causing the sea to be rough. Another factor could be that the peak spawning period for lutjanids coincides with maximum rainfall and minimum water temperatures so that there is increased vulnerability of reproductive adults to fishing. In many shallow-water fisheries targeting snappers, fishing takes advantage of concentrations of reproductive adults which undergo spawning migrations, spawning aggregations and post-spawning migrations (Claro, de Mitcheson, Lindeman, & García-Cagide, 2009; Fernandes, de Oliveira, Travassos, & Hazin, 2012) . Therefore, a consequence of these fisheries portends greater risks to the vulnerability of large-size snappers.
This study also indicated that there was no restriction on the sizes of juveniles and sub-adults fished from the creek. Mean and modal total lengths, respectively suggests that the fish is prone to growth overfishing such that replenishment by adult stock in the marine habitat declines. It is important to restrict fishing of the species in the creek because they are prominently juveniles.
In the present study, the size and age at first maturity of Lutjanus goreensis or related species in the Eastern central Atlantic are not known. Therefore, the mean total length and the most fished length class of marine samples could be below the maturation size for the species, the consequence of which would be recruitment overfishing. Sub-adults sampled from the marine habitat were particularly susceptible to the designated 44mm cod-end shrimp trawl net which portends a high retention rate of immature and small-sized fish. Major commercial shrimps stocks occur abundantly in the Lagos West fishing grounds, Niger Delta and eastwards to Cross River (Ogbonna, 2001) . Exploitation of the penaeid shrimps occur in shallow waters <60m depth over soft muddy substrates of the continental shelf within the coastal waters. Co-habitation of shrimps and fishes suggested a strong predator-prey interaction between sub-adult snappers and the shrimps. Previous studies by Gallaway, Cole, Meyer, and Roscigno (1999); Martinez-Andrade (2003) ; Andrade-Rodriguez (2003) ; Amezcua, Soto, and Green (2006); Gonzalez-Ochoa, Lopez-Martinez and Hernandez-Saavedra (2009) reported the association of young snapper species with shrimp ground assemblage, and clearly emphasized on their feeding ecology and habitat preferences. Globally, snappers are reported as major by-catch (that is, they constitute more than 5% of total catch) of the industrial shrimp trawl fishery (Banks, & Macfadyen, 2010) . Thus, shrimping in non-trawling zone, use of smaller trawl mesh sizes, boom in by-catch trade and unrestricted fishing of immature fish particularly by coastal artisanal shrimp beam trawl fisheries (Ambrose, 2004; Banks, & Macfadyen, 2010; Nwosu, Ita, & Enin, 2011) would merely escalate the incidence of sub-adult snappers as by-catch.
Comparison between length-frequency distributions of L. goreensis also suggests that an increase in mean total lengths from the creek to the marine habitat denotes habitat connectivity through ontogenetic shift in habitat use. The absence of large adults in the creek suggests they probably remain in the marine habitat. In the creek, the sub-adult population consisted of migratory individuals which moved from the creek through the Lagos Harbour to the Atlantic Ocean. Similarly, Sheaves (1995) reported migratory individuals as those in the larger size classes which moved through the lower part of the estuaries during offshore migration. Migration of lutjanid adults offshore was permanent once they left the estuary (Sheaves, 1995) .
Two migration patterns are suggested in this study. First, a mono-or uni-directional migration pattern from the creek to the marine habitat in which fish size increases. The strategy employed by the species appears to be that of an ontogenetic shifter where habitat use is dependent on life-stage as described by Jaxion-Harm, Saunders and Speight (2012) . Gonad development and dietary shifts are known theoretically to initiate ontogenetic migrations in fishes (Gillanders, Able, Brown, Eggleston, & Sheridan, 2003; Moura et al., 2011; Jaxion-Harm et al., 2012) . In the present study, the most important fish feeding areas usually lie within the shallowest areas of continental shelf, which constitute the most productive fishing grounds along the Nigerian coastline. Therefore, it is possible that expansion of dietary needs act as a trigger to migration of sub-adult L. goreensis from the creek to the marine habitat where may be an abundance of highly diverse spectrum of preferred preys exist. Similarly, Cocheret de la Moriniere et al. (2003) ; Case, Westneat, and Marshall (2008); Jaxion-Harm et al. (2012) had expressed the larger role of diet as influencing migration pattern in some lutjanids. The probability of gonad maturation as a contributing factor in initiating migration to the marine habitat cannot be overruled. This is more obvious judging from lack of sexually mature individuals in the creek. Some researchers had postulated sexual maturation of sub-adult lutjanids in the shallow marine areas as a key factor before migration to deeper waters (Cocheret de la Moriniere et al., 2002; Aburto-Oropeva et al., 2009 ).
Predominance of sub-adults in marine samples lends anecdotal evidence that subadult staging areas for the species were located within the larger marine habitat. This is consistent with the views of Gillanders et al. (2003) . From the foregoing, ecological conditions required for sexual maturation of L. goreensis were obviously absent in the creek. However, diet shift could be more significant when its influence on sexual maturation is considered. The physiology of sexual maturation in some lutjanids is enhanced by the consumption of more fish than crustaceans because of higher energy content (Tripp-Valdez, & ArreguinSanchez, 2009 ). Therefore, the interaction of these two key factors could account for differences in habitat resources between the juvenile and adult habitats and thus necessitate habitat shift in the species.
Secondly, the probability of a cross-or bi-directional migration between the creek and the marine habitat may also be inferred from the concurrent size classes of sub-adults in both habitats. Feeding may be a fundamental reason for the marine sub-adult population of the species to return to the creek where there may be preferred small preys. Similarly, Aheto et al. (2011) suggested occasional migration of adult marine fish species (interpreted here to include sub-adults forms) to estuaries where they once lived as juveniles for the purpose of feeding. Feeding migration has also been reported in immature L. griseus and L. analis (Claro et al., 2009 ). Adult-sized L. griseus and mullids also migrate daily into seagrass/mangrove habitats which serve as juvenile habitats for feeding (Honda et al., 2013) . Thus, it may be assumed that based on the observations of sub-adults in both habitats, the species is a habitat generalist.
Occurrence of a predominant juvenile population in the creek is indicative of a juvenile habitat. The postulated life cycle in medium to large species in subfamily Lutjaninae (Martinez-Andrade, 2003) and movement of snapper larvae in Barrier Lagoon complex and Strand Coasts (Ezenwa et al., 1990) , both insinuate migration of early juveniles to the estuarine environment from the coastal waters where they occurred as larvae, while spawning most apparently must have occurred in the marine habitat. Data from the present study supports this. From the smaller size classes (<10cm) in the creek relative to those of the coastal waters, the choice of nursery habitat for the species is presumed to occur in estuarine environments. Therefore, the paucity of juvenile L. goreensis in marine samples strongly suggests that coastal waters are clearly not a nursery ground for the species.
In addition, the paucity of juveniles in the marine habitat clearly demonstrates that juvenile phase of L. goreensis in the creek has a clear dependency on the estuarine environment for its survival. The species spends only part of its life cycle in the creek. Martinez-Andrade (2003) also considered L. goreensis as an estuarine-dependent species for its juvenile phase; Aheto et al. (2011); Okyere et al. (2011); Brochier, Ecoutin, de Morais, Kaplan, and Lae (2013) considered L. goreensis as a marine species accessory in estuaries implying that it resides in estuaries from the juvenile phase but reproduces only in the sea as adults.
The ability to utilise multiple estuaries as putative juvenile habitats and later to reassemble as adults in larger groups in the marine habitat is suggestive of the evolution of meta-population structures, a trait of marine fish species which exhibit estuarine dependency (Vasconcelos, 2009) . Both tidal creeks and mangroves are habitats of juvenile snappers (Harbone et al., 2006) . Besides, a predominant juvenile L. goreensis occurring in the mangrove-depauperate tidal creek such as Five Cowrie Creek, Omogoriola et al. (2012) had reported their occurrence in mangroves of the Eastern parts of Lagos Lagoon.
A mangrove-poor habitat has a negative impact on estuarine-dependent taxa and productivity of fisheries (Able, 2005) . The present study aligns with this view on the basis that a mangrove-poor environment such as Five Cowrie Creek portends loss of suitable and productive feeding grounds necessary for the survival of the species' juvenile phase, particularly if it is an obligatory mangrove user. Several studies including those of Sedberry and Carter (1993) ; Aburto-Oropeza et al. (2009); Monteiro, Giarrizzo, and Isaac (2009); Conboy and Haynes (2011) have highlighted the importance of mangroves as essential nursery habitats for juveniles of many lutjanid species. However if the juvenile phase of species is not an obligatory user of mangroves as a juvenile habitat, then it may be implied to be a facultative user of the mangrove-poor creek as a juvenile habitat. This also suggests that the species reflects flexibility in habitat use, because it is inferred that mangroves could be facultative habitats for the species.
Otherwise, by virtue of being one of the two routes channelling water from the Lagos Lagoon Complex into the Atlantic Ocean via the Lagos Harbour, Five Cowrie Creek is suggested to serve merely as a migratory corridor connecting the Lagos Lagoon, a larger juvenile/ nursery habitat to the Atlantic Ocean, a marine habitat for many economically important estuarine-dependent fishes.
In conclusion, the species is more of an ontogenetic shifter than a habitat generalist. Estuarine dependency and habitat flexibility are characteristics of the juvenile phase of the species. Indiscriminate fishing of the species from the creek could result in growth overfishing. Therefore, the length-frequency distribution of L. goreensis underscores the importance of preserving estuarine environments as essential fish habitats for juveniles of commercially important fish species. Subtle evidence suggests that large reproductive adults may be more vulnerable to exploitation during the rainy season while biodiversity loss inferred could be from the paucity of snappers exceeding 50cm in commercial catches. In addition, there is also a tendency for recruitment overfishing from shrimping when fish modal length is less than maturation size for the species. Thus, to prevent further over-exploitation of reproductive adults and sexually immature L. goreensis in the marine environment, there is need to identify spawning period of the species and shrimp ground assemblage for proper delineation of closed areas and time to fishing while placing a full ban on fishing of the species from estuarine environments.
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RESUMEN
Ciclo de vida, estado de explotación y hábitat de Lutjanus goreensis (Perciformes: Lutjanidae) en ambientes marinos costeros de Lagos, suroeste de Nigeria. El pargo Lutjanus goreensis es un componente importante de la pesca artesanal y de arrastre en el Golfo de Guinea. A pesar de su importancia económica, hay una escasez de información sobre la estructura de tamaño y las estrategias de historia de vida de las especies. Por lo tanto, los objetivos de este estudio fueron proporcionar datos de referencia sobre las etapas del ciclo de vida, el estado de la explotación y el hábitat de la especie en Nigeria. Se realizaron recolectas mensuales de capturas artesanales y de arrastre en Five Cowrie Creek y aguas costeras de Lagos en diciembre 2008 y diciembre 2010, respectivamente. Se analizaron las distribuciones de frecuencia de tallas de los peces capturados para proporcionar información preliminar sobre la media y longitudes modales en la captura y las estrategias de historia de vida basado en el uso del hábitat y la dependencia a los estuarios para L. goreensis. Un total de 822 ejemplares de L. goreensis se obtuvieron de Five Cowrie Creek, mientras que 377 muestras de las aguas costeras de Lagos. La longitud total varió entre 7.90-34.90cm para muestras del estuario y 21.90-56.10cm para marinas. Histogramas de frecuencia de talla mostraron distribuciones de tamaño polimodales en muestras estuarinas y marinas. Distribuciones de frecuencia de talla de L. goreensis mostraron una alta abundancia de juveniles (<20cm) y subadultos (20-35cm) que representaron el 84.1% y el 68.4% de los estuarios y las muestras marinas examinadas respectivamente. Para las muestras del estuario, peces de talla 13.00-13.99cm fueron los más explotados, mientras que en muestras marinas, las tallas de 29.00-30.99cm y 31.00-32.99cm constituyeron los peces más frecuentemente explotados. Un aumento de la longitud total de la quebrada (media±SD; 16.19±3.73cm) para el hábitat marino (32.89±6.14cm) indicó un cambio ontogenético en el uso del hábitat. La aparición de una población juvenil predominante en Five Cowrie Creek por L. goreensis sugiere una estuario-dependencia y es indicativa de un hábitat juvenil temporal o un corredor migratorio. En conclusión, los datos del estudio actual y estudios previos demostraron que juveniles de L. goreensis presentan una dependencia a los estuarios y una flexibilidad en el uso de hábitat. Por lo tanto, esto subraya la importancia de preservar los ambientes estuarinos como hábitats esenciales de peces para evitar la sobrepesca. El estudio también concluye que la especie es vulnerable a la sobrepesca de reclutamiento en el medio marino, especialmente como consecuencia de la pesca de camarón. En consecuencia, se aboga por la prohibición de todas las actividades pesqueras durante los períodos de mayor puesta de huevos. 
